Students in my applied advanced statistics course for educational administration doctoral students developed a follow-up survey for teacher preparation programs, using the following scale development processes: adopting a framework; developing items; providing evidence of content validity; conducting a pilot test; and analyzing data. The students developed the survey items by using the Interstate New Teacher Assessment and Support Consortium (INTASC) principles as the framework to operationally define the knowledge and skills that highly qualified teachers should possess. The students analyzed the data from the pilot study for their final exam in the course. The follow-up survey currently is being used by our university for program evaluation, improvement, and accreditation.
Introduction
The doctoral students in my applied advanced statistics course for educational administration developed a follow-up survey for teacher preparation programs, using the following scale development processes: adopting a framework; developing items; providing evidence of content validity; conducting a pilot test; and analyzing data (DeVellis 2003) . The course project served as a way to model and teach best practices in scale development. The students in the class are practicing school administrators who are responsible for assessing student achievement, staff effectiveness, and graduates' and community members' perceptions of school programs. The course project helped the students gain the skills needed to develop sound assessment instruments.
Adopting a Framework
The students used the Interstate New Teacher Assessment and Support Consortium (INTASC 1992) indicators. We asked the reviewers to rate the appropriateness of the 100 survey items in measuring the knowledge or skills represented by each INTASC (1992) principle on a 3-point scale (1 = not appropriate, 2 = marginally appropriate, and 3 = very appropriate). We asked the reviewers to provide ways to improve the items that they rated "1" or "2", if possible. In addition, we asked the reviewers to circle the items that best captured the essence of the knowledge or skill indicators for each INTASC principle. This step was deemed necessary because of the large number of items and the need to reduce the number of items by about 50%.
The process of retaining and/or revising items followed a three-step procedure. During another class session of the statistics course, the item development panel members broke into their item development groups to: 1. determine how frequently each item was chosen as capturing the essence of an INTASC (1992) principle, 2. consider each item's ratings, and 3. revise (if necessary) each item based on input from the content validity panel. Of the original 100 survey items, 49 items were retained following the three-step process. Of those 49 items, 12 were revised based on input from the content validity panel. The 49 items consisted of 24 knowledge and 25 skill items. We then added 19 disposition items from the Teacher Dispositions Index (Schulte, Edick, Edwards, and Mackiel 2004) , which was developed using a similar process with students in another statistics class. Because the Teacher Dispositions Index items were developed for INTASC principles 1, 2, 3, 5, 6, 7, and 9, fewer INTASC principles are represented by the disposition items in the COE Follow-Up Survey. In total, the COE Follow-Up Survey contained 68 knowledge, skill, and disposition items that represented the 10 INTASC principles.
Conducting a Pilot Test
We received approval from the university's Institutional Review Board (IRB) to collect data on the COE Follow-Up Survey from recent graduates of our teacher preparation programs. In the future the doctoral students in the statistics class could use the information about receiving IRB approval for their dissertation research, which requires IRB approval.
For the pilot study, graduates were surveyed using two methods. We mailed surveys to recent graduates of our bachelor and master degree teacher preparation programs. We also asked professors who were teaching graduate level courses in the College of Education to determine which students in their classes graduated from the university with Bachelor's degrees in teacher preparation programs. We then asked those graduates identified from classes to complete the COE Follow-Up Survey if they already had not received and completed a mailed survey. Through the use of these two methods, 487 graduates were asked to participate, and 123 graduates returned completed surveys, providing a 25% response rate.
The survey information included the following: (a) a cover letter that explained the purposes of the study and informed the respondents that participation was voluntary and that responses would be anonymous, (b) demographic questions used to describe the sample, and (c) the 68-item survey with three additional open-ended items that asked respondents to indicate in what areas their teacher preparation program was strong and to provide recommendations for changes and any other comments. The graduates were asked to give their perception of their teacher preparation program using a response scale ranging from "1" strongly disagree to "5" strongly agree.
Analyzing Data
To further validate the survey and to provide an estimation of its reliability, the data from the 123 graduates who completed the COE Follow-Up Survey were analyzed by the students in the applied advanced statistics course for their final examination. The students conducted the following statistical analyses using SPSS for Windows to investigate the construct validity and reliability of the COE Follow-Up Survey:
1. The construct validity and dimensionality of the COE Follow-Up Survey were investigated with exploratory factor analyses using a principal axis factoring method followed by a varimax rotation of the number of factors extracted. The principal axis factoring method was used rather than the principal components method because the purpose was to investigate common variance in order to determine the number of dimensions that the COE Follow-Up Survey measured (Kachigan 1991) .
2. The reliability of the COE Follow-Up Survey subscales was estimated using coefficient alpha (Cronbach's alpha) (Crocker and Algina 1986) .
Factor Analysis
For the factor analysis part of the final exam, all 8 students indicated that a two-factor solution best fit the data. The first factor had an eigenvalue of 25.97 and accounted for 38.20% of the total variance. The second factor had an eigenvalue of 4.71 and accounted for 6.92% of the total variance. The two factors accounted for approximately 45.12% of the variance in the COE Follow-Up Survey items. When the students considered including a third factor, they found that the third factor had an eigenvalue of 2.60 accounting for 3.83% of the total variance with only three items loading on the factor.
Using a factor loading cutoff value of .50, the students removed 19 of the original 68 items that did not load on either factor. They found that the remaining items measured a knowledge and skills dimension and a dispositions dimension (see Table 1 ). Thus, the results of the factor analysis yielded a 49-item COE Follow-Up Survey that measures two unique constructs that encompass all 10 INTASC (1992) principles with items for the knowledge (15 items), skill (20 items), and disposition (14 items) indicators (see Table 1 ).
When I asked the students to reflect upon the results, they indicated that they were not surprised that the factor analysis clustered the knowledge and skill items together in the dominant factor and the disposition items into the secondary factor. Because the doctoral students are practicing administrators with many years of experience working with teachers, they know that teachers must possess both subject matter knowledge (Shulman 1986 ) and pedagogical skills (Banks et al. 2005; Grant and Gillette 2006; Leahy, Lyon, Thompson, and Wiliam 2005; LePage et al. 2005; Shepard et al. 2005) to be effective teachers. In addition they realize that teachers' dispositions are the bridge between knowledge and skills that enable teachers to be effective with all students (Grant and Gillette 2006; Sockett 2006) . All but one of the skill items and one of the knowledge items loaded on the knowledge and skills factor, and all but three of the disposition items loaded on the dispositions factor. Although the assignment of items to factors based on the factor analysis was not perfect, it was quite impressive given the relationship among knowledge, skills, and dispositions. Note. Column P indicates the INTASC (1992) principle represented by the item; Column I indicates the INTASC principle indicator represented by the item, K = Knowledge, S = Skills, D= Dispositions; Column F1 indicates the loading on Factor 1; Column F2 indicates the loading on Factor 2.
Reliability Analysis
The students estimated reliability using Cronbach's alpha for each of the two COE Follow-Up Survey subscales. The reliability estimate for the 36-item knowledge and skills subscale was .97. The mean of the corrected item-total correlations was .66 (SD = .06). The reliability estimate for the 13-item dispositions subscale was .92. The mean of the corrected item-total correlations was .67 (SD = .08). When I asked the students to reflect upon the reliability estimates, they said the coefficients indicated that respondents were very consistent in their responses to items measuring each construct. They also stated that the coefficients were well above the acceptable level of .70 (Cortina 1993) .
Conclusion
This service learning statistics course project served two unique purposes. First, it provided a way to model and teach best practices in scale development to our doctoral students who are practicing administrators. The students need the information to develop sound assessment instruments to measure students' learning. 31. I use assessment results to evaluate students' progress and modify instruction. student achievement, staff effectiveness, and graduates' and community members' perceptions of their school programs. Second, the course project provided our university with a follow-up survey that has many potential uses for our teacher preparation programs. Currently, it is being used to (a) assess graduates' and their employers' perceptions of the effectiveness of our university's teacher preparation programs and (b) provide university administrators and faculty members with information for program evaluation, improvement, and accreditation (Fitzpatrick, Sanders, and Worthen 2003) . In the future, the data from the employer version of the survey could be analyzed to help further establish the survey's construct validity and reliability.
Through the course project the students learned the scale development processes of adopting a framework, developing items, providing evidence of content validity, conducting a pilot test, and analyzing data (DeVellis 2003) . The students' grades on the final exam ranged from 84% to 100% with a mean of 95.88%. Their performance on the final exam indicated that they had learned how to appropriately analyze and interpret data using factor and reliability analyses. The students said that they enjoyed the course project and appreciated that their efforts resulted in an assessment instrument that was being used to assess the university's teacher preparation programs. One of the students in the statistics course presented the COE Follow-Up Survey project at a national conference, where it was well received. Former students have asked what scale development project we are working on in the statistics course this semester, which indicates to me that the students feel the projects are worthwhile and beneficial. I plan to continue to conduct service learning scale development projects in the statistics course in the future.
